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^ft**«»?fc^i»*?s?Bt*i»«si'r&it^o, sir 
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[BHHB1] «-NaFeO!SttJMIWt*U, l 
i.Mn.N ibCocOz (fit, 0. 30SaS0. 

5, 0. 36SbS0. 55. OScSO. 34, 0. 

95Sx/(a+b + c)Sl. 0 5 ) X'^flhl&a 

mEjEaamt * aww h±x <nim<ntt&mtf®M i 

X'h h W*JS 1 Xli 2 <T>\ xf *i*»tf e^OIESivS^SO 
[81**4] MfeHfriB^t L i -ft-^Jt SrS^-L, 9 

flKSft««:fl*iktW«i:1-tIII«Jll-30^-«l 20 
[W*fl5 ] WELiifc^fliti. L i OH • WiOX'h 
[ W* 6 3 It** 1 ~ 5 <0V »"f*i*»te«0 jEfiffi 

ff*£4Mt. 

[11*357 3 m*%6 lztfflcr>jEmW»*:%ts]E& 

[fVn^RNKAmi 30 
[0001] 

[00023 

[0003] mm , 4 va«fMmfflSr#t***« 

W*i:jWKB<OiE«SIMl t IX. LiCoOu Li 
Ni0 2 . LiMnOi, L i MmO^WJf-^Afca 

&&g,tmismk®>i) i ftt>tix^z>. ©x 50 



#192 0 03-7 2 9 8 

2 

iiEaHsiwio+T. Lico ottrc«t» <i* y 

f Iz & < ffl v ^tix » S =m*;H- tfH&&mvt> 
9, ffitliWv*fcVwfc|H]Hj&<&ofc. L i N i 

Oimx-mtiz, 'j^^-y-y^m^mt. l i 

C0O2U i MmO^JtlfcLTiiSt'X*/^-® 
•!>. L*>l5rtff>. flHEL i N i Oili, 30fcmKf¥ -? 
3f8]B£A<fc^;fc. 

[0 004] .TOJlBfcOlvCJi, Kanno,R.;Kubo,H.;K 
awamoto,Y.Kamiyama,T.;Izumi,F. ;Takeda,Y. :Takano,M. 
Phase Relationship and Lithium Deintercalation in 
Lithium Nickel Oxides. J. Sol id Sate Chem. 110(2), 199 
4, 216-225. £J:*ltf. B[flfc:JtlH&N i (II)J§S:600 
•CULhOK^a^TTN i (III){c»ftS-fr*aS-C 
L i *<L i 2 0»t7»KII"Ctt«1-6 Z t K«fc h t SfxT 

[000 5] £ft£«?ft-f S#8fc Lt\ LiNi02 

con hmm^mx-mm-tm^fK<m7r^ix 

Witf*Bt»»IB5 6 2 6 6 3 5*4MR ( 1 9 
9 7 > IZ&L i-Mn-Ni -0^»fcflM?&ftWa« 
BB^SftT »l . *fc#BH*IWB 6 0 4 0 0 9 
(2000) ^IPPF8- 2 1301 5*4MRfcliL i 
- M n - N i - C o - Ojc**Kffifcifi»aWSSil 

w<l<9<0«S«l«i, ^■mtJmj^fflttmltttt 

[ 0 0 0 6 ] WBI¥8- 1 7 19 1 
li, NiOHWSrMnfclK£*a-r&SW-C8 0(rC 
LXhOSiat'^-fl. t . ttft+TL i OAS^^-t-f 

T-t&ZttffeffiZtiX^Z. iOftft. K4>«-CiiL 
i N ii-aMnaO2t'^§iXi)ac0(lS-0. 05~ 
0. 30tL, 6 0 0*C~8 0 0'Ct'^-f'5>C:i:-C\ 

[0007] U*»L«r*«fe. Stt^M^^m^ 

[0008]-^, mmmzft o mmm&zim-t 
bumizmLxsitf . CTt«ffrie#W¥8- 1 7 1 9 

10^f8^i>l£IS* { $)l. e t3(c. ivb*>*iaffi&2: 

t»a«)-(t-ri)^* { S) 0 , mmMtwxmzti^x 
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[0009] £fcffiK*itt*ffll«LfcHH*lfraW-*# k, Lift^Hta^L-CSRWaSfTdlSfcfiV^T, 

St LTtt, «fHH l 9-1 7 58 2 5#&«fc. r V^ EBfWfcL i -Mnft-&ft, L i -N ift^ft. X«iL 

yiUfij kLT. *'J7?'J/HW&*l'-MWi:l/Cy i-C<Hfc£S»W(Mc3fU gftk^Li-Mn-N 

B^MMM** *ikfcJ:-»TIIW|t i -c oft^«rt***#t6WfittlEfc^fc5a»t6 

sfcft. l i mmmjmy>w&fa*mci-h&9k. io tu simm>izl i -n i tt&w&frth tfasfc 

n%mmim$t>ti%^b ^t^m^h^tz. w+cl i -co * t &&%mm%b 

[0 0 10] tl&tS*tltft>&t%Zi>tlh. X. **>flfc0>7C*|3|± 

t**T*S<Xfc*)<0"C* l 3. *V>x*/Wf-?MEfclt i -Mn-Ni -C oOtSftfltii«>££tt&IB*U * 

Wfcf h . [0020] **HH# fctt, iJfi U: J: 5 ttHMUc 
[00 11] «M*WUfctt», Mn. Ni. Co b^r>fz 

iwmzffikt&tzvxvtm *nmi, «-NaFe 20 *%^jESvsi»®^fii«-tss^JS7c^oi8is<ss: 

oiiasftflUftfcirL, LiiMnjNibCocOz (fs *h?twM&MtRZtt*mw.i.z. im*is-hfc& 

L, 0. 3OSaS0. 5, 0. 36^bg0. 55, »*^««»^*«JS«fcaaiD Ufctt, n-*'J-x 

OSc^O. 34, 0. 95gx/(a + b + c)g AsKW-^^BWWUTSMty/WfcS*. »V^T« 

1 . 0 5) ?*3*i4»&»fl3*a»& i fir&«ftfflIE«S WICJ:-jT*»R»tJI»8*6ii:fcJ:-»T. S» 

MfSIilJ:^^, Mn, Ni»tfCoj6»i»»jfiSii *£fc£AVvtfU:. 

*»AWaR»Od %l9IEiE<iaiMl*fllJS-r4^C [0021 ] HlMfll^l'-MfcaiWis »-f*V*«| 

[ 0 0 1 2 ] *fc. Me^ta^l^- Hfc£»tt. *fUK ffl*ttfc*VWCl*C#* u*. 

t*S;tJMt I/O**. [0022] tffi^£fflR£ftfi. MfeWfi^f U-b 

[ 0 0 1 3 ] ttEXftAftWMKi. **TiP3 ^^*k^ffl^tt*^< . $r*$ao8MW<i«vit,<0 

[00 14] «EIWB*kLi-[b-&«)i:ta^ £k##*U*. «rt»-c«>. xf-u^ya-zi^fflo 

U 9 5 0*CtJLh<OfflSlcHt1^aa-ri>ii:Sr#Si: St. friEffl^tt^»AWjST*ffiil^#1t5:*-ri>^ 
1,0*6. 3&fcff*Lv\ 

[00 1 5 3 UB-ift^Wi. LiOH-HzO [ 0 0 2 3 ] HP*>, U- hlteftlZJ: otfflJBJ* 

■C*S£fc*1«Sfc I/O**. L, ^tSftfcS^&IHtfixte, *<o*jft*±06 
[00 16] i*i^O*ffifc:J:-3"rfBHS<xfci 40 ^ftfcW^iaaEfflWC-fc^Cft-tSIS*. 

[ 0 0 1 7 ] ttz , fffiiOKSIMf **trjE«fc . U f- k . 

^A^*y*«KWIiWS:JI»mtfflv^:Jl*i:. [00 24] frBfe£ft«?&ieKOttj£iBKtt. 

#*3R«Wltk £*T 4 ~&m?ftT'*><l> . 3 0 0 Wb 6 0 0-CcoKHkfiitf, JRStfflv^* 

[0018] *»^<of^ffl»*4jaT<oaoT**. ^k-h-fb^^a'Sfl-^jiteia-ri.iffsw 

WMtoJESto, *MteW&tU>WVt&:*\ tttfX'Z htz#>. fttLW 

[0019] -f^b-h. ±MSM&£.r> [0025] Z<F>£ o izLX fmttztmmi. 

4K*fcoT. Mn, Ni. Coi:V^fciEfi«HMttfll 50 SflfcUi k*»fe. *fiWt«a^iMl**»*LTV^ 
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<oftl>. 

[00 26]IWB*fca£-*-*LHfc£ftiLTIi. L 
iOH • H2 0£ffl^S>.Ii:A**?£Lv\ CftliLiO 

[0027] ffigttfc L i itisWt feffl^Lfcfftfcfra 

a^^o»Rtt«*>TMFc*4. 04ttfmB«is 

ttfc**ft*»«fc£»*>7B«tfcMn : N i : C 

o=l 1 : 9 : OfcLT, 8 5 OlCCJfeflafcfr 

£fctt. fflEUrttSPFS - 1 7 1 9 1 04ftffitfffi* 10 

ft^7C*ttfeHl:<Mn : N i : Co=l 1 : 9 : Ofc 

LT. 9 5 ox:ti±tmas:4T->^^wi, «^tt 
«8*£*U ttfc^93ELa^ttttfc:W>Tttftfc 
EWS«K , C**tt^»ft:«i*^*'C* & i b 
Lfc. 

[0028] *»WO«JJttrffiK J: 0£jS3ft6IE«BS 
HflfCfciatelMKIfcL i,Mn,N UCocOifctJV* 20 

•c, a, b, C «)«i, jjwMm<oa£*£**ft** 

ft*ft*>W^«ft*«K>>3teJt«:£»4 IfctJ: Os 
[00 29] 

S^isfi*. *W»tt.. JaiT<OSJt<?5JB«C|R5e*ft6t) 
«TCtt$rV\ 

[0030] *ftQ£tt*?McWKimi!!tt. lESvStt 
WSriWIWUR^k^iEfffc, ftttfc, 
*Mfc^3ftfc**WMfcfrfc«*3ft, HKW 30 
fctt, jE«t*«l:«>BUc. •fe'tV-^jWRttfcft*. 

[003 1] tefcVNHItt. HRe'Jf-?A«SS^ 
<$ffl* { l§^$ftTV^|,t,<7)^«ffl"Ifl|T-S>S. ?Mc»K 
fcLTtt, 7 , atuy*-#*-h. xf-uy#-#* 

m : *ilx*/k iw*f-/K mstt+mm®.** 40 

f/HI ; f b 7 1 Kn 7 7 y X(«<Oii<* ; 1, 3- 
y'^-ty, 1, 4-5^**-9->. 1. 
X?y, 1, 4-S/7>*>'X*>'\ WrttfJAJ* 
^<r>x.-Tium ; T-fe hx h »J ;k <y Vx )- »J /H?cr> 
x h D /Hf ; y'tf^V 5 yxii*«0SWfr ; x^-u yx 
>V7* F. x,W9>\ AJl>b>'Xii*<nimto§(?)& 

m.^ixh 2WXkrt&&m*wrh z t & 

£ft£fc|^£ftl>k«9-ettSrv\ 
[0032] mB?»igfc LTtt, L i C 1 

O4, LiBF4, LiAsFe, LiPFe, LiSC 50 
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N, LiBr, Li I, LiiSOi, L12B10C 
lie, NaClOt, Nal, NaSCN, NaBr, 
KC 104, KSCNIfO'J^A (Li), tM)>) 
A ( N a ) Xtt# »J ^ A ( K ) (0 1 «££tf*8H *y 
ig, L i C F3 SO3, L i N (C F3SO2) 2, L i N 
(C 2 F 5 S02)2. LiN(CF3S0 2 ) (C4F9SO 
2) , L i C (CF3SO2) 3. L i C (C2F5S 
0 2 )3. (CH3)4NBF4. (CH3)4NBr, (C2 

H5)4NC104, (ClH6>4NI. (C3H7>4NB 

r, ( 11-C4H9) 4NC 1 O4, (n-C4H9>4N 
I. (C2H5) (N-ma 1 eate, (C 2 H5)4N- 
benzoate, ( C2H5 ) 4 N — p h t a I a t 

[0033] iwmmzavh mraa gts t ix 

tftC, 0. lmol/l~5mol/li«»iL< < 
$t>t,ZtttL<\i. 0. 5mo 1/1-2. 5mol/ 

\x-hh. 

[0034] *#Pi*> 'J T^AZ&mflilsDIEfiifctt'Jf- 

/77t-( hTflussftfcma^ifiifcflMBSft*. 

[0035] JLWi±mS^X-hhTEWm9tt I 
INS. Uf-^A*«WK«*ifS«6ll*4V^ia^LT 
-ffi£L i,MX2, L i,MNyX2 (M. NttI#>£VIl 

IfcofclL XttlMIL ^frfc*<o#;unyyffc£!fei£ 

7f?t. ) "C'fcO. CTxtf L iyCoi-,M,02, L i y M 
n2-,M«04 (Mtt. I*»feVIIIftOAE (Witt, L 
i, Ca, Cr, Ni, Fe, C o <T> 1 S^I^Otc 

mxmm®mi7Ftxmiz^xiimmx'Z 
tx-imxhhtiK nt l< tt*ws*<o^*»4> o ^ x 

L < tt«cm«lcO^*> ^ 0 ^ y s 2 -C* * . ) IfiWf 
tlhtf. CftfedRJtSft&tOTtt^rV^ 
[ 0 0 3 6 ] 4fc. ItfieUf-^A^t^KCffiOIEffi 

mmzm&Lxm^xitXK, m<niE®%imt ix 

tt, CuO, CU2O, Ag20. CuS, CuS04lf 
O I m&8fcS®. TiSz, Si0 2 . SnO»WIV|S 
&M,tt&1to. V2O5. V6O12, VO,, Nb20 5 . Bi 
2O3, Sb203^V^S'fl:^!|t5, CrOs, CnO 
3, M0O3, M0S2, WO3, S e Oi^crmW&WAt 
MnOi, MnzOalfWVII^g'ft;^, Fet 
O3, FeO, Fe304. Ni 203, N i O, C0O3, 
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c o o 1 1 m&mt&tomx'& ztiz, mtuv + 

[00 373 3E®i. flifteU ^"7A^rS12&JgiHM$J 
Sr»«S?S^tS*JPJs $ 4>fc:£5!fcJ6tT 7 <7-tM 

affi^-aWPfctt*. X(iff*LT 5 O'C-2 5 0*C 

[0 0 38] nwmtLxHi v+*rM*yiVtiii 

fi^BIBH (dooi) 
aiWTflOlSft?*)** S L a 



( y-J-^A-T^S-^A, U-f-^A-fS. Uf-^A 

-xx ijfw-r^s-w-xx, 'jf-^A-^r 

'J? A. atf*?F-&£SJtf>'Jf-'7A£SMrtr&&) . 
Uf-^A«^K^ CJ^A-^-^y) , Bfl3i*«0 

fi£>«04>T't>77 7T'f Mi. &&yf">Afc«i«>TiS 

^fflm.tiLtti. n^mmEX'nmmtmix'Z 

*>ytc<X'%h<r>x\ %mmt txntLw mi 
?mm^immmx'®mLxh&7?7T4 Mi. 

[0039] OTfc. *f)HcfflV^ikOT*6^97 

0. 333—0. 350nm 
2 0nm JiLh 
2 0nm JSLL 



2. 0 0~2 
[0 04 0] *fc, 777 t 4 Mc. XTWm, 

nmmm<n±%mm. yy. *«7*. rwrx 
yf-^A^Ji. y-j-^A-r^S-^A, y^A- 

§8, 'JfW-XX, yf-r^A-T^S-^A-XX. 
y^->7A-^y>A, ftZW?l<6ft*«>y*-?Aftl( 

S7trtSii:tcJ:-5Ty-f-'7A*^A$it^/7 7r'f 

[0041] 3ESS1MI^»*atf *S*m<0ttfWi. 
T^WtW-f X 1 0 0 n m JU-pC* h £ k #2* L ^ \ 

tt£ |6]±-f @ ftX' 1 0 m «TfJ> * £ k *<SI4 L 

w nwrnfenmikx-mh t^MmmfrmMtf 
m^tih. mim\M. ^-^s^, t^Ks^. & 

BStf-zUS/K y'x7bS/K *^>- 
?-^'x h $/k ft0S«SE5/i -y h $ /U^H^WBn 40 

[ 0 0 4 2 ] tLh. lEfiiatf ^iffi^±Sffil£J£#T••^>S 
fret <fco. 

[0043] gmffjfc LTti, «fittffit3H»*aff*50 



2 5 g/cm 3 

^SUB («4»MB. ±«SMW) . Ait 

Hgi, *-#y/7 7?, T-fef-py77'y7, ^-y^- 

(M. ^.y7-;p, t/ps-^a, ffi, &«) ». 
It. SWtt-b 9 S y 7 ^WWKOWtttW* 1 MXlt 

[0044] z.tih<n*x\ mnmtLxa. mttm 
naimittoaiii d r-fef-u >79 -y 7* ? a^ l 
v^. mmmnmx&it. nmxten&mmmztfbx 
o. ia»%-5oa«%*iff*t<. #co. 5m* 

%~3 0**%#i?jfcU\ #{CT-fef-U>'7'7'y7Sr 
0. 1-0. 5jum<Ott»lt^lC»*UTfflV^i:5M? 



[0045] mtmmmt ixa. mat. mf-Y97 

/M-axf-U-V (PTFE) , --K'J 7-y-fbf -'JfV 

(pvdf) , ^yxf-wy, ^yrotwy^ofSfe'sr 
Sittffllis xf-vy-roewy-^xy^-dty-7- 

(EPDM) , X/^WtEPDM, Xfl/>7?y'X 
y^A (SBR) , 7 •y*^A^C0a r A5Ptt$r*-f^*' 
y?-£ 1 SX(i2iSJjLbOS^!t8)t LTffl^l.Ck* { 

LTl-5 0S*%*<#tL<. Kt2-3 0I1X4« 

[0046] fflStiWSiJt LTt±, ilft. 
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ti. MXJitS^fSMlCttLTO. 5-1 0M% 
tfffiK, RKl-2aX*»ffiLk>. 
[ 0 0 4 7 ] 7 < ?-k 1B%ttt£(3II0ff £& 

y, ^v^tuy^co^uy < yJktfV-?-. teMB's 
'J*?, 7iV\±, ttyJ F. ijyx. mWtfm^h 

[oo48] fflkWfmu. mzfewg. mwM&v 

mmiZ N -X f;l,tn 'J F y . F;Px y«affllftjK 

ni. memmmiz^xii. mm. 
f<y?, y?9-7v- f*3$, xt-y^-f -ry 

[0049] £1gttk iXit. m&ZtltzW&lZtiWX 

^/k ^y^3K'^aL£tt£ffl^l>£k#<T'£ 
*. *®8ft«ftk l-TJi. «. --y^K ft. Xf^ 

? . mnmy*. Al-C d^A*0fl!ifc:. ««tt. 
JWtt, W«7cttOB6rc\ ffl#OSiffi£;$-*y, - 

•/ ^/k y^mxfm ^izt tfx*$ 
i. zix^comMz^xamm^mimmtizb t 

[0050] Jfc*ffoo#Kfcoir vcn. ;Mft*> 
fflj. y-F#, *7h«. A-y-j-XJix^f 

X\ JEmtlXte. Wi!HfcttKWiT^*T;l'5->>A 
AffikLTti, iHjiTctt. lotittcm. £ 
(IfrfflfSs --yy^TS. ft?S. XtWi-^-gJSr-ftJ 

£#0. 2/imRa JJLfctfHgT* i>Zk1)W£l<, Z 
fiizX 9iE«aii*XJia««flfc**f*i:<^Wffii 

i:*^, iMS£®ffl^&<?)#mu\ mz. JM-n 



6) ^13200 3-7 2 98 

1 0 

[0051] k Lxti. a 

rotby^(ift*$as^ ,, JjJ-U7-f ymffiBg. tf'J 

Xf-L-yrl-^U-F. ;K'j7>uy-rl''7?l'-F 
^t^t«$ns^yxxr^*l«li» 7 •y-fbt-ij 

io -fy. 7-y^bt'^'jf'y- / N.^7^3fDrntruy^ 
fi-S-ffc. 7 •yfbt'^'Jr'y-yN°-7;^ot'^x-r 
; , 7 y {fc t - 'J f y- r F y 7;M-nxf-W 

7 -yfLt'x »j r y- 7^?f nxf-u yJ*a^ 
7-y-fLt'xijf y-^t7Wnr-t by**-& 

*, 7-y-(bt'X'jTy-Xf-l^yfta^, 7-y-(bt- 
'Jfy-rntuy^i^. 7-yfl:t*x»Jry-F'J 
7/pj!-orotuyfta^ft, 7-yfct'xyry-f-b 
^y/U^^uy-^-fyjV^ayn^^y^m^ 
20 fr, 7>y-fbt*x>jTy-xf-uy-rF77;^oxf- 

[0052] #*W«WHW-fe>^-*offi?Wi» 
9 8*«%WT*W* U». 4 ^ . %WM 

[ o o 5 3 ] ^*m»«mjfiffl-fe^>-^ti, n 

itf7^UoxFU;K ifi'^yK. ratify 
F , h*x;l/ to'JHy. #'J77 -ft fx »J fyf<W 'J 

v-km«?®k xm&ztiixv ~?-V)vzm^x t j; 

30 

[00 54] §A>{C, **WHt«fttffl-b/'«W-^li. 
. S»ffitt'-K 'Jv-JtSLt7^ L . S5IB7 

[0055] mammxv -?-t txa. #v y » 

<kt'x>Jry«offl!, xf-wy^^FS^xxr/P*^ 
yyrt- FS*wt4*y v-^3&«as»Lfcjjf y v- 

LTflfflfeWUI* (UV) SrfflV^O, (EB) 

m^mMmzm^x$mKm*'Khitz> ztmrn 

X'foh. 

[0056] mtmmwtx*) ^JK^tt^i 
m*ti-%Lxffi%-tz>zttfx%h. mmm&mn 

50 y, lKbr;l/Sx«7A, K-fbv^^^-^A, iMk^^a 
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IMfcEfS, KflJMr£**)£MJMI3liJ. ^K^/l' <;><:?) 7?y/HSfc<Oxx-r/k X«7>W* 

v"7A, KKv^s/^Aiif^RRiffi} . W> (C2-C4 ) /'Jn-;P (xf-wy/»J 

-a(^J77ftt^'jf>. ^yftt'xyry/A* roKvy/yn-zK l. 4-7fyy*-Mt) R 

V7)v*vrv\?)s>im£fa. .-kut^uq-m; wj7Hi/f (C2-C4) ^ya-* (#yx* 

/k tf-y^/M^yi—h-^} tpflflWf «ts. n u-y^tia-;K tfyroeuy^ya-^) t u 

EftttMlfflaKftft& SSttttt^-fcttLTiMf *) T9»Mtlinx.xWl ; 7? 'J ^7$ 

50Mft%OT. »*L<«2 0fift%jaT-C*i. FXttN-iBft T^'J^TSH [ 7? 

[00 57] IftfET^'J^-h^V-KoOTf^-f UA'TSK. N-^f-;K>^ ) 79 V)V7 5 h\ N- 

iO^fWICtt. 2 tlB 77'JU-h {xf-u 10 ;UXIiT'J/l/XXf;U [itKt'x/K MK7Uil#] ; 

y/'J (*9) 77'JU-K 7Dtl/>/'j t'x^x-fvkX^ y/Vx-f/V [7>/H:— /kx- 

a-^y r?'Ji/-h. 7i/Vy&- i?****. r>k Hr^/uryvl'X-T/i^] ; ^fiaft-hy/Hb 
yf^yawUxxr/l'v 77yw-K « [ T*"Jo-hy/K ?DhyaMJ/P 

££2fcilto#yxf-wy^ya-/l/v 7?y 3f] ; TO&fQ7A'a-;p [ ry;ur/i^a-;u 

u-K «^*2feLhtf)^yrotuy^ya-;i/j; «] ;*s&»7$y [ (.x?) ry;ursy. x^f-^ 

77'JU-K ItWttis^Vy/X*)** . 7$/xf-/K>*)7*?y;l'U-K v'xf-;l/T5yx 

vrntwy^a^isox (^?) r?yu-K 7* ^/M*?) t^uu-mh ; ^st-**/-?- 

y h < bvx-f-a-ivrnrtyh 1 ) 7 20 y, ^vVfuy. ^yfv, (C6~C5 o) 

?yu-K rwjyhV 7?yu-K y i>7<yw\ ;*U7 ^y^sm^Mit^m[ : y9n^ 

•j-fe'j ycryxf-i/ytti/FtftoWKDh y (;<:?) 7? yfy, i^o^-ty, x^o^rr^s //VjIOI'* 

yu-K rv-tvynrntuytti/FttiMKO}- ymi ; *U7* y*9f#iJUMfc** [xf-uy, a- 

y 7?yu-K yv*vy<r>x.+vy**i/ ^f;wfi/y, xf-^ygs] -.TO&flM [vu 

H. rneuytf^FttillfflJOhy 77'JU -f S F»] ; Aoyy^t;?- [(Wtt^K 

, 4WttJax*>3retS r^UU-h t*xijry s 7-yftt'xyry, ^t7;WD7Dt 

Ky^xyxy h-;urh7 r?yu-K uy^] ipaw&fis. 

yyj-fe'jyMt (^^) 7^yu-h^} *w^> [0059] miix^y^^^-^^xm^fh 

■g><Ii:fr'-e£l>. 30 y>X-r/k t'X7 1 y-^F 1) y^x-f 

[0058] MS7? 'J V- F*./ ftUPS /k JHMfct^7xy-*A^«J y»i-f;K 7 

-el^^yK. 77-;H, A ?ayiL •/ -K^'J y^VWx^r^} , fVWJfrT^V* \ Y 

Yv^y®.. x-foy®. m-vy-iuy^ 7ax.- y u^yv-;;HVy7?i/-h. fh^^Jy^'? 

. Tfia*^/W*yK {Xf-uy^j^ym. 7 S/7x-;W^yf) . MUtlMSftxjK^'t^ HS 

^y;W7SH-2-^f-/i-rD^yx;l/*yl^} Xte (x^y-fL^'jy^y'xy. x^v-ft*2?^> » 

Ztlhtn^ ( L i tg. Nag, Kffl, 7yt-")A«, IHS^X^^ HSU < 3 , 4X,^-/- 6^f-/^^ 
f h^m^yt-^^If) . i^Cltl^cO^te 40 0'\3fx^y^-/^;l"-K d rxW-b. 3, 4x*-dfxv- 

»*^^y»*C 1-C 1 8toffimX.QJm&7fr3 ?nMy;WtW#*5/l/-Mi| S¥***tf 

-/p, 7;P= ) fuy (C2-C4) /ya-/K *' l J7;u •?>. dfi^<ox^yfflfl§«i. &fabL<\3Ml\3ft&& 

*\>y (C2-C4) /'jn-^ft'^tixf^ jDLT^-fb$-ttT<5gffl-ri>c:i:* ? -C#S. 

•fLUito (y^-^vlx-N. t/bHn4fyx^v [ 0 0 6 0 ] |ffi«fl3W<0Wfc LXit. BlWft/lfyrs 

sflcif > , &tf7y*-7, imx(42^75y yS < yxf-u-y h>) 7Sy, hyxf-Uyfh55 

TflWwersFftLfcfco (vu>fyK^/7S h\ y, 3, 9- (3-75yrotVW) - 2. 4, 8, 1 

N-y f-^VU-f yK^/75 H. N, N-y'xf-/U-7 0— rbn^Jr-txen [5. 5]-7yr^y^} .3? 

My&*/75H&£) . (^c^> r^y/H»x^T «ftsifyrsyfl u^^^y^sy. y'75/7 

;W [C 1~C 1 8cr>ffiWffii (^f-;W, x^ N rot i-W^y?) , ^y75 HJR < ^ v-g&K 'J 7 5 
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1 3 

*tiV~nA m) , S&Z7$y« { hUX (j/y^rt/7 
= y*f-;U) 7x/-yk 2-1^-4-^^5 
^V-;m> v /Mx&Stft <E7vfl:*'/S ■ xf-/k 

[0061 ] mfe4vy7-*--h«£:rf 
-pwcflfirfst, h^xy^yyrt-h^ v7x 

-/M^y-fVyrt-h, 1. b-^-fX + lsy 
SMVs/Tt-K 2. 2, 4 (2, 2, 4 ) - h l»J< 

yx-fV^r-^-h. 4, 4' -xV^D / s^fx;M^ 
yyMVx7t-h. 3, 3'-y7f^y7i-^ 
4.4' -yMVy7t-b. i^Xi^yjA-f V ^7 
7- K m.-*i/\sy¥4 Vi/7i— K N'J>fM 

s^yi^ yv7-*--K -fy7^oyy'fVy7t- 

K 1. 5-t7^1/yy>fVy7t-h< trans 
-1, 4-y^DMy/l-y'fyy7t-h, 'Jy'Vy 

-f y x r -t- r w h ix h . 

( 0 0 6 2 ] mM V y7t- h*£W-f 6*^-$: 
yifyy/ij3-;K >-'7"ntVy:/'J 

. 3tffift£* {y'U-fc'Jy. MJ-Xf-n- 
^7n/^y, 1,2, 6-^4MfyhU#-/k M/x 
*/-/P7sy*> , 4WKft£» iiyfxvxvh 

*+/u?n,ai/m\ . stunts* < 2, 2, 6, 6 

;K j/'ifVy HJ 7 S y=5r fc* K { 
t'b-/k -?y^b->k X;l^J/h-;M|} . 81fiM. 
M {x-?u-xW) ] . aif.-jfjx-f^-Jf'j3r- 
/MS { mix D ^r-yuxii^ UTS ycor n y 

in Ymf/yj&^+vyttirA Kftao*} 

yK. o,m,p-7?;H!, 7**7-fySL 
Wsyt&s US'/-/!*} tWffi&m. XVi]~Tuy 
9YyiV)Jt-)V {#Ve-#7ny?hym\ . t H 

[0063] »HBR«Rffi(c*fco-C . MJSteflfffl-fl. 

■fb-&*3S, r- v ri^iv-fcx ? <ym. r 5 ym [ * y 
7$yS<N. N-j^fvbv^n'v* j/vU7$y N b 
•jxf-A^sy^} , mt*S7$ym {trilby, n 

-^f/W*'jyf) . x7$yg{N, N. N" , 

N' — rH^y-f/Px^-vyxTSy, N, N, N' , 

N* — fb7yf7H. 3-7^yy'7Syf) , b 'J 



8) &H2003-7298 

1 4 

7$y$(N, N, N' , N' -^y^X^/UvXf-b 

y r'J7sy3?:> . ^*v$ym <n. n. n* n' - 
tb5 (s-^yf-^rs/rotr/w) -^^y^rs 
ym) , s*MfJTSya (^'r-ftv^o^^^y 

(DABCO) , N, N' -y^Wt^^yy, 1, 
2-y7f;H$y7-;K 1. 8-x'7if t*i/?Q 
(5, 4. 0) f/yr-fey-7 (DBU) f , 

[0064] «9«f)icfli«^MeiiHnftu. mn 
ttmrntrnximmitimzmi. awwc. n 

hmm&Lw &mmtLxi±. utExizm+zzt 

[0065] 'J f-7A-»«JftO^««7)W?»fc LT 
20 li, -77/M^LmAfyy^^f- 

mm&mftmtixit. 7^sx->a, x. y ^ x 

m. xr-yuxm. ife. ty*-/U0ft 

*7^5x«>Affl*»ff*Lv^ &tz. mw\um<r>mm 

7 4 )U&tLXte, XVX?-Uyf-U7?U-h7 4)1 

A, •Mny7^AfSW£S#]L3$£fcteftfcffll!!7 
30 f-l^y7-f;UA, ^Qy7^;bA^ flflnrarttf 
[0 066] Uf->>AZUJCfBftOfllJSfcov>-C(4»t:IR 

wu-?£^-t&?4ymm*?x?ymm. $tt. 

[0067] 

40 nx'\i%<.wimk*mf&+&imnjEmrmn.n 

[0068] (HSSW1 ) Mn (NOs) 2 • 6H2O, N 

i (NO3) 2 • 6H203K/CO (NO3) 2 • 6H20$T7C^ 

itT'Mn : N i : C o = 1 : 1 : 1 ttthk d&£Ltz 
ymmz, £-kW> (Mn + Ni+Co) (D^lVWf-WiZ 

-^■CiHBK«S18:ff3ii:(cJ:-jTMn. NiRt^C 
50 oWWWfl'-Hfittflft. m^XZ<7)®m2 
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1 5 

tt-4 5 o-cx'5$f®mmt$> z tiz* *) . ^msjfctt- 

5f U:&, Li :Mn:Ni :Co = 3. 06: 1 : 
1 : 107»Jtt^6J:oL iOH ■ HiOfclKSDLT 

8£U BfSltafttfxoSSIT. 1 0 0 OCT 1 51MB 

DftJHI-fiit'C. L ii.oMno.ssN io.33Coo.33 

OtT*$ii***OjE«i8IMtfc»fc. 
[0069] MEMS***©^* 7 A»IWrSK: 

AOajgLfcfcC*, a-NaFeOjgttftflKftWI 10 

!2$*lfc. 

[0070J (XW2) LiOH • HtOfctthlU: 
tt^MSaifeft*. IWRXfX*ftoSBiT, 9 5 OCT 

L i 1. oM no. 33 N i 0. 33 C 00. 3 3 02T'JK$flSlflj££> 

[007 1] MSIE«£!to®£$*x-y 7*aEHfr8=fc: 
JrOaSUfcti*, a-NaFeOiS|gfl«ia0 , il 
12$ tit:. 

[0072] (JttKWl ) L iOH • HzOZmnlK. 20 
SWHIMPBftfl 1 *, IH^WSBT, 8 5 OCT 1 5 
«HBfcLfcit*»V^tt. WSWlPMKfcLT, Li 
i.oMno.33N io.33C 00. 3 3O2T^$ill>ffifi!<;c0IEfig 

[0073] UIEE«aMt*«s|5x-y ^^*S«rffifc: 
iOSISUcfci^. a-NaFeOiaiSftflUSifll 

[0 0 74] (JtKM2) Li OH • H 2 0 s Mn (O 
H ) 2, Ni(0Hh..&tfCo (OH) 2$rL i : Mn : N 

i':Co = 3. 06 : 1 : 1 : lW7C»JtTa*L. -f 30 
y rn/ ty-A*>#an\ too 0 8Jt£ Affll Lfc v »*» 

v *t fflv^ 9 y -ft Lfc . » fetifc^ 9 u 

ttSrl 0 0 0CT1 5«ff§l^JQatl)Ci:(CiO. Li 
i.oMno.33N io.33C 00. 33 02T'^$ill>fifiXOiEBi 

[0075] |||BjESaiM»«3tiX<y ^XtlWfttic 
JOWfcLfcfci^ a-NaFeOjSttJMffifcWSI 

[0 0 7 6] (Jt«W3) x+i>y?ya-A>imal, 

J: SNtlvrtiL XttninWcLT. Li 40 
i.oMno.33N io.33C 00. 33O2T'7K$fll>fflj£<0iEfli 
U:. ' 

[0077] «neiEffift!toll£1&*x 7 ? x*8[H]tfri£(c 
iOWKLfcti*. a-NaFe02fi»Sft«3iA«W 

[00 78] (*«W«ai-2&tfJt«ltai-3) 

■tf-u -y ?&zfl&fiMT&&:lfy 7 -yftt'^ y r 



11^2 0 03-7 2 98 

1 6 

y ( PVd F ) £ s fi«Jt8 5:10: 5 <Og>J£T?I£ 

I, N-^f-;u-2-tro'j h*y (nmp) 5rJnxT+ 

$ 2 0 m $ - ^ A?gmmi*:±<0-^<Offl(C^B 
U &2 5C«0J8ffl+ Ti«M6«a. ffi*tf>iiifc:H«fc: 
£*U «ET1 3 0-CT1 2^IB»g«Lfca, TUX 
SOIL, lcB*on»RC«BrL. IMkLfc. 
[0079] ftStiftTft* A&JRtt (WttS6 // 
m; X^^^*H|Jfi6(Cj:4fflraPI(doo») 0. 3 3 
7nm, cHWriaj^JH^SS (Lc) 5 5nm) 
&lfcK'J 7 -yfth'a y fy ( P V d F ) £MJt 9 5 : 
5<9«£T®£U N-*?-/k-2-toy Y> (NM 

p) *jn*.c-Hwaiu a**-*h*»fc. *ic. 

2jumWmfB^?I^-2r4>ffi£M : lfiL. #2 5T<Of8$& 

+Ti«sa*a. ftftflwtzmciiffiu *&eti 3 
ocTi2«B«a»Lfca. Tisxmxi, lc^on 

ftttCttBrU ftttfc Lfc. 
[ 0 0 8 0 ] ifl/y*-»- h&tf i/'lf/W-* 
*-h*{Mtttl : l<DiteTffl£Lfc8te*«fc. £ 
7 7XjRHJKiraTAi L i P F 6 £ 1 m o 1 / 1 <D?g 
KT*»$1i\ *Mc*JJWf*f&*U:. flfiemSfW+O 
*#»42 0ppm*8»l:LJt. 
[ 0 0 8 1 ] ±M Lfcfittf *fflv is&JMcCMt 
5 0CiaTO«6»8HftTfcfcvvCft* 
Lfc. ]E«l4jE«l»*OftV^]E«lWE« LTfflo 

fc. JJEEff. US. mjgW&lMrA>-?£fflvvtS 
S2 0mm,/I$l. 6mmi7)a-f ygy^AZiJCS 

Wi 1 ~3 Tfl&iifc Li1.oMno.33Nio.33Co 
o.33 0 2 $:fflv\ ^-Pil*^«?fil~2S^JtKS 
flSl~3fc Ufc. 

[0082] ( ^;PKH ) Bflia*^BM?fi 1 
~2fttflt«^l~3**ft**l#iM™U MB 
affltelOHM^Mfofc. £Ofc&tf>£*£fHi. 
«SK0. 1 I t A ( 1 0B§ra$) . 4. 2Vc7)£mc5£ 
®Eftmi: IWBftfMi. WO. 1 1 1 A ( 1 0* 
O^) , &ib!!ffiS:3. OVOjgHSaaWfc tfc. 

[0083] ggWC. ^iWtt-f ?/H8*t*fT->fc. IK 

aawiM ^>n«K<o^i*fKi. i . o 1 1 a < m 

HMO > 4. 2V«je«asE«E*«f:L, 

14, 18851 . 0 I t A ( mm*) , ^ihSE5r3. 0 

[ 0 0 8 4 ] m 1 IC*Jfe9H*t 1 ~2&lA'ib«m* 1 - 

[0085] 

[«1] 
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850% 
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1000% 
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150 


144 






1000% 
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150 


148 



[00 86] fflj££L i1.0Mno.33N i 0. 33 C 00.33 

oitu mwmzz 9 5 oxmt itzmmm 1 a 
if 2 co iLm&m v 1 a v 2 r« . v * 

6 0mAh/gi:gy>-Ci§<. $4>fc. gfcS 

v^t v * a ft tm^t wAnnm 7 iv&mmi $ ti 

[0087] fmm&&z 9 5 o°cmt itztmm 1 
rtjEsmmtm v m'wwm 1 x-a . *»»jjfcmg*te 

VVfeSfcfcofc. C<0KHCo^Ttt 

1 0 0 8 8 3 mz . «rW^fW#ffitcov vcJHRfcfr 
-jfctt«W2fttf3fc-^vC**'f*i:» «M»**fc8l 

«84*f6WWt*Tlll4IS»i:*->fc. JHWfc. ffiffit' 
comz l*?? V vftKfcM* StK L fc£ t 



*Mn. Ni. Cok^->tz&8&m7iMC0£j-iitem^ 
«a»t#ife*i*. JtttW3*>J:3fc:lWMttf> 

TUfc. iO«Ht4*"f Lt>W<9*»"Cli0rv^ 

%ixxi-u>yva-)M)wmt2> 2 0 o'c^-eoia 

[0089] sfirtJ. ^mmmX'lt. Mn : N i : Co = 
1:1: 1 1 L/oL i 1. oM no. 33N i 0. 33C 00. 33O2 

20 mLco&zm*itztf. mxmimcDmL&mx-hti 

mmmmmzm^ixihcr>x'm< . mm. m 
tzm&x'h , £< mmcom^m hni. 

[0090] 

[»SW»*3 *#9JfcJ:*ltf , Li-Mn-Ni-C 
»§$<7>ffiffi KJ:«)fBKU:Mn-Ni-Co fr»K 

m*&&thi>(r>x'hh. 



(72)%HM IBKB -5* ' F^-A(##) 4G048 AA04 AB01 AB02 AB05 AC06 

±W.^mmi^m-TB3m\^ » ADO6AEO5AEO8 

iC^ttJ-T^n-^U-^ 3 >ft 5H029 AJ02 AK03 AL02 AL06 AL07 

(72)3&«»U# ® AL12 AM02 AM03 AM04 AM05 

*mifmWfiii%mz.T3 3mi^ m mi bjo3 002 cjos ejoi 

iC^ttJLT^3-^-v- g EJ04 EJ12 

5H050 AA02 BA17 CA07 CB02 CB07 
CB08 CB12 EA02 EA10 EA23 
EA24 GA02 GA10 HA02 HA14 
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